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Description 

[0001] This invention relates to electrical heating as- 
semblies consisting of an electrically heated blanket and 
an adjustable control assembly. 
[0002] Electric blankets commonly include a heating 
element in the form of inner and outer concentric coil 
conductors separated by an electrically insulating layer. 
One or other, or both, of the coils provide the heating 
effect. Should overheating occur, the insulating layer 
separating the two conductors is designed to melt, caus- 
ing the two conductors to come into electrical contact 
with one another, causing a short circuit or low imped- 
ance path to occur. This causes a surge of current in the 
electric circuit containing the conductors, causing a fuse 
to blow and thus isolating the blanket from the electric 
mains supply. 

[0003] There are many ways of detecting that a short 
circuit or low impedance path has developed between 
the two conductors, and examples of suitable circuits 
are described in British Patent Specifications Nos. 
1155118, 1585921, 1599709, and 2028608. However, 
the known arrangements suffer from certain disadvan- 
tages and there are three particular problem areas 
which the arrangements described in the above-men- 
tioned specifications, and many other arrangements, fail 
to address. 

[0004] Apart from incorporating an effective overheat 
protection system an electric blanket must, in order to 
be a practical commercial proposition, also incorporate 
means for providing selective multiple heat settings. The 
above-mentioned specifications therefore all show 
ways in which the two resistive conductors of the heating 
element can be switched or electrically connected so as 
to provide the required alternative heat settings. 
[0005] In practice, in order to achieve the required 
heat settings the four, or more, ends of the conductors 
are connected to either an in-line switch or a bedside 
control unit. In some cases the coaxial heating conduc- 
tors themselves are extended, within a protective 
sheath, from the blanket to the switch in which the re- 
quired electrical connections are made. In other blan- 
kets the ends of the heating conductors are connected 
to conventional bunch stranded copper multicore cables 
which lead to the switch or control unit where they are 
connected to electric circuitry for controlling the multiple 
heat settings and the overheat protection circuitry. In 
some blankets an intermediate multi-pin plug and sock- 
et may be provided between the blanket and the con- 
necting cable leading to the switch or control unit. 
[0006] In both of these known arrangements the 
sheath type interconnection or multi-core cable is bulky 
and heavy and relatively stiff, particularly under cold 
conditions, and accordingly may be difficult to manipu- 
late and stow away, leading to complaints from users as 
a result of the intrusive nature of the cables. More im- 
portantly, however, although electric blankets of this 
kind have led to a large reduction in fires caused by over- 



heating of the blanket, there has been an increase in the 
number of fires caused by arcing due to failure of the 
electrical flex leading to the blanket. It is now well ac- 
cepted that in the many blankets on the market today, 

s which are well protected against overheating, the weak- 
est part of the blanket is the multicore connection be- 
tween the blanket and the switch or control box. This 
has been as a direct result of the provision of overheat 
protection because in early simple electric blankets 

10 which were used to preheat beds, and where overheat 
protection was not provided, it was possible to use sim- 
ple slim two-core round flex, or flat twin cables, between 
the blanket and control switch or unit. The life of such 
cables, and resistance to fatigue and failure through 

is flexing, is many times greater than that of, in particular, 
the bulky four core cables now conventionally required 
in blankets with overheat protection. 
[0007] The incorporation of the above-mentioned ad- 
vanced overheat protection systems in blankets has led 

20 to greater public confidence in using electric blankets, 
not just for pre-warming a bed, but also for all-night use 
as well. The increasing tendency for people to lie on or 
under electrically heated blankets has led to considera- 
ble research, mostly in U.S.A., on the question of wheth- 

25 er being in close proximity to heating conductors, and 
the electro-magnetic fields which they radiate, has any 
adverse effect on the human body. Such research was 
initially triggered by the concern of many medical ex- 
perts at the higher incidence of certain illnesses 

30 amongst people living in the vicinity of high voltage elec- 
tric transmission lines. The field strengths under such 
power lines are very much higher than those emitted by 
electric blanket heating elements and to date no firm ev- 
idence has been found that these electro-magnetic 

35 fields can cause harm, although research is continuing. 
However, for the sake of public confidence, it is desira- 
ble that electric blankets should be so designed as to 
reduce to a minimum any electro-magnetic fields result- 
ing from the electric current flowing through the heating 

40 elements. 

[0008] Another disadvantage of known electric blan- 
kets having advanced overheat protection systems is 
the higher incidence of failure of an electrical component 
or fuse even though overheating has not occurred. The 

45 main reason for such failures is the transient breakdown 
of one of more of the components incorporated within 
the overheat protection circuitry. 
[0009] Very often these overheat protection circuits 
incorporate diodes arranged "back-to-back" across the 

50 supply terminals. When a short circuit develops be- 
tween the coaxial heating conductors, as a result of 
melting of the insulation layer, the increased current flow 
in these diodes causes a considerable increase in sup- 
ply current, from a.c. to d.c, resulting in the blowing of 

55 a series fuse. 

[0010] British Patent Specification No. 1585921 
shows, for example, how the multi-heat configurations 
described in Specification No. 1155118 can be consid- 
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erably improved, to provide reliable detection of a short 
circuit due to overheating at any position along the ele- 
ment length, by the fitting of a shunt diode in parallel 
with one or both of the heating conductors. In practice, 
however, it has been found that transient breakdown of 
any of the series diodes shown in Figures 2-4 of Spec- 
ification No. 1585921 causes the series fuse to blow due 
to there being no limiting resistance in the fusing path. 
Thus, increasing the safety and reliability of the blanket 
with respect to overheating has led to increasing failures 
due to unforeseen control unit or switch component 
breakdowns caused by transient mains voltage pertur- 
bations. 

[0011] The present invention relates to an improved 
form of electric blanket in preferred embodiments by 
which the above-mentioned disadvantages may be 
overcome. 

[001 2] The present invention relates to electrical heat- 
ing assemblies consisting of an electrically heated blan- 
ket and an adjustable control assembly, the blanket car- 
rying an electrical heating element comprising inner and 
outer coaxial coil conductors separated by an electrical- 
ly insulating layer and connected so that the conductors 
carry the same current but in opposite directions along 
the length of the element, and said adjustable control 
assembly, for connection to an electrical mains supply, 
being electrically connected to the heating element and 
incorporating control means to vary the supply of current 
to the heating element, said heating element and control 
means being included in an electric circuit which also 
includes a fuse and protective components so arranged 
as to provide a significantly increased current in the cir- 
cuit upon breakdown of any part of the aforesaid insu- 
lating layer and consequent contact between parts of 
the coaxial coil conductors, said protective components 
including first current rectifying means connected in se- 
ries between adjacent ends of the two coaxial coil con- 
ductors so that in the event of a transient breakdown of 
the first current rectifying means the maintenance of one 
of the coil conductors in circuit limits the current in the 
circuit to a value insufficient to cause fuse operation , and 
second current rectifying means connected in parallel 
with one of said coil conductors, the second current rec- 
tifying means being oriented to permit flow of current in 
the opposite direction to the flow of current permitted by 
the first current rectifying means. 
[0013] An electrical heating assembly of this kind is 
shown in GB-A-2245440. In this prior art arrangement 
four conductors lead from an adjustable control circuit 
to the four terminals at the opposite ends of two coaxial 
heating resistances respectively, in the manner previ- 
ously described. 

[0014] EP-A-0562850 also discloses an electrical 
heating assembly and constitutes prior art according to 
Article 54(3) EPC. 

[0015] According to the present invention, an electri- 
cal heating assembly of the kind referred to above is 
characterised in that said first and second current recti- 



fying means are provided on the blanket itself and form, 
with said coaxial coil conductors, a part of said electric 
circuit, and in that said part of the electric circuit which 
is on the blanket is connected to said adjustable control 
5 assembly, which is not on the blanket itself, by a two- 
core flexible electrical cable incorporating a disconnect- 
able plug-and-socket connector. 
[0016] Since the connection between the control as- 
sembly and the electrically heated blanket itself com- 
prises only a simple two core flex, the incidence of failure 
and/or fire as a result of damage or fatigue to the flex is 
reduced, when compared with the multi-core cables or 
sheathed heating conductors which lead to the switch 
or control unit in prior art arrangements. 
[0017] Said first current rectifying means may com- 
prise a diode. 

[001 8] A duplicate protective current rectifying means 
may be connected in parallel with the said protective 
second current rectifying means, to serve as a back-up. 
[0019] Said protective second current rectifying 
means may also comprise a diode. 
[0020] The control means to vary the supply of current 
to the heating element may comprise a thyristor and an 
associated thyristor control circuit. In this case the pro- 
tective components of the circuit may include further 
current rectifying means connected in parallel across 
the thyristor and oriented to permit flow of current in the 
opposite direction to the flow of current permitted by the 
thyristor. 

[0021] In any of the above arrangements the resist- 
ance of one of said coaxial coil conductors is preferably 
from one quarter to one tenth of the resistance of the 
other coil conductor. Preferably said one coaxial coil 
conductor is the inner conductor and said other coil con- 
ductor is the outer conductor, and said one coaxial coil 
conductor is in series with all of the protective compo- 
nents in the circuit. 

[0022] The following is a more detailed description of 
an embodiment of the invention, by way of example, ref- 
erence being made to the accompanying drawing which 
is a diagrammatic representation of the electric circuit 
of an electrical heating assembly including an electric 
blanket. 

[0023] The heating element of the blanket (indicated 
diagrammatically at 9) comprises outer and inner coax- 
ial coil conductors R1 and R2. The inner coil R2 is wound 
on a central core 8 of rayon and is covered with a thin 
sheath of electrically insulating thermoplastic material 
which is indicated diagrammatically at 10. The outer coil 
R1 is wound on the sheet of insulating material 10 and 
is then itself covered in a second outer insulating sheet 
7. 

[0024] The heating element is shown only diagram- 
matically in the drawing, and in practice will be in the 
form of a single flexible cable which is secured to the 
fabric of the blanket 9 in a tortuous or convoluted pattern 
so as to extend over substantially the whole area of the 
blanket, in well known manner. The construction and 
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materials of the blanket itself, the pattern in which the 
heating element is arranged, and the manner in which 
it is secured to the blanket, do not form part of the 
present invention and will not therefore be described in 
detail. Those skilled in the art will be well aware of the 5 
alternative forms of construction which are available. 
[0025] Two shunt diodes D1 and D2 are connected in 
parallel across the outer coil R1 and the two coils R1 
and R2 are connected in series by a further diode D3 
disposed in opposition to the diodes D1 and D2. 
[0026] The ends of the coils R1 and R2 remote from 
the diode D3 are connected by wires 1 1 to a control unit 
12. As shown in the drawing, the diodes D1 , D2 and D3 
are provided on the blanket 9 itself and, together with 
the coils R1 and R2, form a part of the electrical circuit 
which is connected to the control unit 12 by the wires 
1 1 . The wires 1 1 comprise simple two-core electrical flex 
of well known kind, and incorporate a simple two core 
plug and socket 1 6. The flex may be round or flat or may 
be of coaxial construction. The flex may be of any con- 
venient length so that the control unit 12 may be placed 
in any convenient position in relation to the electric blan- 
ket. Since only a simple two core flex is required, the 
flex is not heavy, stiff or intrusive and may be conven- 
iently laid or tucked in any position required so that the 
control unit 1 2 may, for example, be positioned on a bed- 
side table or in any other convenient position, or may be 
embodied in an in-line switch near to the blanket. 
[0027] Furthermore, the blanket may be disconnected 
from the control unit 12, by disconnecting the plug and 
socket 16, so that the blanket may be washed. This is 
not generally possible with prior art electrical blankets 
where, due to the necessity of using heavy sheathed or 
multicore connecting cables, the control unit must in 
practice remain permanently connected to the blanket. 
[0028] The wire 1 1 leading to the outer coil R1 is con- 
nected, in the control unit 12, to the line terminal 13 of 
an electric mains supply, through a fuse F1 . 
[0029] The other wire 11 , leading from the inner coil 
R2, is connected to the mains neutral terminal 14 
through a thyristor S1 which is controlled by a manually 
adjustable control circuit indicated diagrammatically at 
15. Shunt diodes D4 and D5 are connected in parallel 
across the thyristor S 1 , in opposition to the thyristor and 
to the diode D3 which connects the coils R1 and R2 in 
series. 

[0030] The insulating thermoplastic sheath 10 be- 
tween the coils R1 and R2 may be either a low melting 
temperature plastics such as polyethylene or a higher 
melting temperature pvc, the impedance of which de- 
creases with rise in temperature. The outer sheath 7 
around the coil R1 may also be made of pvc. The resist- 
ance of the inner coil R2 is typically one quarter to one 
tenth of the resistance of the outer coil R1 which consti- 
tutes the main heating element of the blanket. 
[0031] Since the inner conductor R2 makes only a 
comparatively small contribution to the heating effect, 
the conductor R2 can be of a standard design and con- 



struction, even though the design of the main, outer con- 
ductor R1 may be one of a number of different designs 
depending on the required characteristics of the electric 
blanket. In one suitable form of construction the inner 
conductor R2 may comprise a standard telephone type 
tinsel core. Because the main heating element R1 is 
wound around the inner element R2, it uses a greater 
length of conductor than the inner element. Conse- 
quently, it may be formed from a comparatively low re- 
sistance alloy which may be much cheaperthan the con- 
ductors used in prior art blankets. 
[0032] In normal operation of the blanket, current 
flows through R1 , D3, R2 and S1 in the positive half cy- 
cles of the mains supply, the current depending on the 
manual setting of the thyristor control circuit 15. Since 
the diode D3 connects the two coils R1 and R2 together 
at the same end of the heating element, it will be seen 
that the current flowthrough the coils R1 and R2 is equal 
but in opposite directions. Consequently, the electro- 
magnetic fields generated by the two coils tend to cancel 
each other out. 

[0033] The diodes D1, D2, D4 and D5 perform no 
function when the heating element is operating normal- 
ly, since they are in opposition to the direction of current 
during the positive half cycles when current flows 
through the coils R1 and R2. 

[0034] If overheating of the heating element occurs for 
any reason, the insulating thermoplastic layer 10 be- 
tween the coils will melt so as to cause a short circuit or 
low impedance path between the coils R1 and R2 at the 
location where the insulation melts. As a result of this 
short circuit or low impedance path, current will begin to 
flow through R1 and R2 in both the positive and negative 
half cycles of the mains supply, in view of the short- 
circuiting across the diode D3. The addition of the shunt 
diode D1 (and its backup D2) causes the current through 
the short circuit to be significantly increased during the 
negative half cycle, regardless of where the short circuit 
has occurred, resulting in blowing of the series fuse F1 . 
Diode D4 (and its backup Diode D5), in parallel with the 
controlling thyristor S1 , provides a path to ground for the 
current in the negative half cycle. 
[0035] The provision of the backup diodes D2 and D5 
ensures that the circuit still continues to function even if 
either D1 or D4 should break down and go open circuit. 
To meet the requirements of international standards, the 
blanket must either fail safe, or continue to be overheat 
protected, even in the event of any open or short circuit 
failure of any one component within the protective cir- 
cuitry. 

[0036] In the event that any one of the diodes D1 to 
D5, or even S1 , should break over due to mains tran- 
sients, the resistance coil R2 will always be in series 
with the component, thus limiting the surge current to a 
value which will not blow the fuse F1 nor cause short 
circuit failure of any of the diodes or thyristor. 
[0037] In a typical practical circuit of the kind shown 
in the drawing, for a 60W, 240V a.c. blanket, the resist- 
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ance of the coil R1 may be 41 2 ohms and the resistance 
of the coil R2 may be 69 ohms, and the fuse F1 may be 
rated to blow at a current exceeding 350 mA. 
[0038] Since the total resistance of the two coils is 481 
ohms, the normal current equals 

240 

^481 =0.35 amps. 

[0039] If a short circuit should develop at position "A" 
shown in the drawing, the short circuit current flow is 
unlimited, resulting in the fuse F1 blowing. 
[0040] If a short circuit develops at the opposite end 
"C" of the heating element, the current flow in each pos- 
itive half cycle remains the same, but the current flow in 
the negative half cycle increases from zero to 

^=2.46 amps 

i.e. The r.m.s. current increases from 0.35 amps to V 
(0.35 2 + 2.46 2 ) = 2.48 amps, or seven times the nominal 
fuse rating of F1 , causing the fuse to blow. 
[0041] If a short circuit should occur at the worst po- 
sition, the centre of the heating element as indicated at 
"B M in the drawing, the resulting current I is given by: 

.2 _ +240 2 -240 2 

" V2x 481/2 + V2x 412/4 + 69/2 

= 0.706 2 + 1.236 2 

i.e. the rms current increases from 0.35 amps to 1 .425 
amps, or 4.07 times the nominal fuse rating of fuse F1 , 
which therefore again blows. 

[0042] The electric blanket is therefore fully overheat 
protected, and the fuse F1 will blow no matter where the 
overheating and short circuit occur along the length of 
the heating element. 

[0043] A transient breakover of any diode or thyristor 
will result in the absolute worst case of a single cycle 
surge lasting up to 10 ms (full half cycle) of 340V + 
69ohms = 4.93 amps. This is well within the single cycle 
surge current rating of all low cost commercial diodes/ 
thyristors of 8-30 amps peak, and will not cause blowing 
either of a delay, or semi-delay, type of cartridge fuse. 
[0044] The thyristor control circuit 15 enables the 
power input to the heating element of the blanket to be 
regulated so as to provide a variable heat or comfort set- 
ting. The control may be performed in many ways, using 
analogue or digital techniques, employing commercially 
available integrated circuit SCR control ICs or simpler 
versions using discrete transistors or programmable 
uni-junction devices. Such arrangements will be well un- 
derstood by those skilled in the art and need not there- 
fore be described in detail. 

[0045] One of the major advantages that the de- 
scribed circuit offers is that because of the large in- 



crease in fusing current resulting from an overheat oc- 
curring, even in the worst case, the control duty cycle is 
almost immaterial to the operation of the safety system. 
Even if the SCR is "off", the current flow through the 
short circuit, at the middle of the heating element, during 
negative cycle alone is 1 .236 + 0.35 = 3.53 x nominal. 
[0046] This increase, even allowing for manufacturing 
resistance tolerances of, say, ± 5% and mains supply 
tolerances of, say, ± 10%, would still mean 3.53 + (1 .05 
x 1 . 1 ) = 3.05 times increase in the nominal fuse current. 
The overheat protection will thus work equally well what- 
ever the heat setting of the control unit 12. This is im- 
portant because many conventional multi-heat blankets 
based on the prior art previously mentioned do not, 
when toleranced for all possible worst case conditions, 
guarantee an adequate fusing current regardless of 
overheat position and heat control setting. 
[0047] In a further embodiment of the invention, tem- 
perature sensing of the blanket heating element can be 
achieved by either: 

(i) making R1 and R2 of high temperature coefficient 
alloys such as pure nickel and adding a suitable re- 
sistance in series with the cathode of thyristor S1 , 
so as to develop a feedback voltage by which the 
duty cycle of the control circuit can be varied, or 

(ii) monitoring the leakage current through the insu- 
lation 1 0, or through a separate sensing cable con- 
nected to the R2 side of the heating element, and 
adding a suitable resistance in series with the di- 
odes D4 and D5, so as to develop a feedback volt- 
age, in the negative half cycle, which can be used 
to control the duty cycle of the thyristor S 1 . (In either 
case the value of the series resistance is chosen so 
as not to substantially reduce the fusing current). It 
should be noted that in either of the above methods 
for adding temperature control of the heating ele- 
ment, there is no necessity for any further intercon- 
necting leads between the blanket and the switch/ 
control. 



Claims 

1. An electrical heating assembly consisting of an 
electrically heated blanket (9) and an adjustable 
control assembly (12), the blanket (9) carrying an 
electrical heating element comprising inner and out- 
er coaxial coil conductors (R1 , R2) separated by an 
electrically insulating layer (10) and connected so 
that the conductors carry the same current but in 
opposite directions along the length of the element, 
and said adjustable control assembly (12), for con- 
nection to an electrical mains supply, being electri- 
cally connected to the heating element and incor- 
porating control means (15, S1) to vary the supply 
of current to the heating element, said heating ele- 
ment and control means being included in an elec- 
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7. An electrical heating assembly according to any of 
the preceding claims, wherein the resistance of one 
of said coaxial coil conductors (R2) is from one 
quarter to one tenth of the resistance of the other 

5 coil conductor (R1). 

8. An electrical heating assembly according to Claim 
7, where said one coaxial coil conductor (R2) is the 
inner conductor and said other coil conductor (R1) 

10 is the outer conductor. 

9. An electrical heating assembly according to Claim 
7 or Claim 8, wherein said one coaxial coil conduc- 
tor (R2) is in series with all of the protective compo- 

15 nents in the circuit. 



trie circuit which also includes a fuse (F1) and pro- 
tective components (D1 , D2, D3, D4, D5) so ar- 
ranged as to provide a significantly increased cur- 
rent in the circuit upon breakdown of any part of the 
aforesaid insulating layer (1 0) and consequent con- 
tact between parts of the coaxial coil conductors 
(R1 , R2), said protective components including first 
current rectifying means (D3) connected in series 
between adjacent ends of the two coaxial coil con- 
ductors (R1 , R2) so that in the event of a transient 
breakdown of the first current rectifying means (D3) 
the maintenance of one (R2) of the coil conductors 
in circuit limits the current in the circuit to a value 
insufficient to cause fuse operation, and second 
current rectifying means (D1 , D2) connected in par- 
allel with one (R1) of said coil conductors, the sec- 
ond current rectifying means (D1 , D2) being orient- 
ed to permit flow of current in the opposite direction 
to the flow of current permitted by the first current 
rectifying means (D3), characterised in that said 
first and second current rectifying means (D1 , D2, 
D3) are provided on the blanket (9) itself and form, 
with said coaxial coil conductors (R1 , R2), a part of 
said electric circuit, and in that said part of the elec- 
tric circuit which is on the blanket (9) is connected 
to said adjustable control assembly (12), which is 
not on the blanket (9) itself, by a two-core flexible 
electrical cable (11) incorporating a disconnectable 
plug-and-socket connector (16). 

2. An electrical heating assembly according to Claim 
1 , wherein said first current rectifying means (D3) 
comprises a diode. 

3. An electrical heating assembly according to Claim 
1 or Claim 2, wherein a duplicate protective current 
rectifying means (D1) is connected in parallel with 
the said protective second current rectifying means 
(D2), to serve as a back-up. 

4. An electrical heating assembly according to any of 
Claims 1 to 3, wherein said protective second cur- 
rent rectifying means (D2) comprises a diode. 

5. An electrical heating assembly according to any of 
the preceding claims, wherein the control means to 
vary the supply of current to the heating element 
comprise a thyristor (S1) and an associated thyris- 
tor control circuit (15). 

6. An electrical heating assembly according to Claim 
5, wherein the protective components of the circuit 
include further current rectifying means (D4, D5) 
connected in parallel across the thyristor (S1) and 
oriented to permit flow of current in the opposite di- 
rection to the flow of current permitted by the thyr- 
istor. 



PatentansprUche 

20 1. Elektrischer Erwarmungsaufbau, der aus einer 
elektrisch erwarmten Decke (9) und einem einstell- 
baren Steueraufbau (12) besteht, wobei die Decke 
(9) ein elektrisches Erwarmungselementfuhrt, wel- 
ches innere und auf3ere koaxiale Spulenleiter (R1 , 

25 R2) umfasst, die durch eine elektrisch isolierende 
Schicht (10) getrennt und so verbunden sind, dass 
die Leiter den gleichen Strom, aber in entgegenge- 
setzte Richtungen, entlang der Lange des Ele- 
ments fuhren, und wobei der einstellbare Steuer- 

30 aufbau (12), fur eine Verbindung mit einer elektri- 
schen Hauptstromversorgung, elektrisch mit dem 
Erwarmungselement verbunden ist und eine Steu- 
ereinrichtung(15, S1) beinhaltet, urn dieZufuhrung 
von Strom an das Erwarmungselement zu veran- 

35 dern, wobei das Erwarmungselement und die Steu- 
ereinrichtung in einer elektrischen Schaltung ent- 
halten sind, die auch eine Sicherung (F1) und 
Schutzkomponenten (D1 , D2, D3, D4, 05) umfasst, 
die so angeordnet sind, dass ein wesentlich erhoh- 

40 ter Strom in der Schaltung auf einen Ausfali irgend- 
eines Teils der voranstehend erwahnten isolieren- 
den Schicht (10) und demzufolge einen Kontakt 
zwischenTeiien derkoaxialen Spulenleiter (R1 , R2) 
vorzusehen, wobei die Schutzkomponenten eine 

45 erste Stromgleichrichtungseinrichtung (D3), die 
zwischen benachbarten Enden der zwei koaxialen 
Spulenleiter (R1, R2) in Reihe geschaltet ist, so 
dass fur den Fall eines transienten Ausfalls der er- 
sten Stromgleichrichtungseinrichtung (D3) die Auf- 

50 rechterhaltung von einem (R2) der Spulenleiter in 
der Schaltung den Strom in der Schaltung auf einen 
Wert begrenzt, der zum Bewirken eines Siche- 
rungsbetriebs nicht ausreichend ist, und eine zwei- 
te Stromgleichrichtungseinrichtung (D1, D2), die 

55 parallel zu einem (R1) der Spulenleiter geschaltet 
ist, umfasst, wobei die zwerte Stromgleichrich- 
tungseinrichtung (D1 , D2) orientiert ist, um einen 
Fluss von Strom in der entgegengesetzten Rich- 
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tung zu dem Fluss von Strom, der von der ersten 
Stromgleichrichtungseinrichtung (D3) zugelassen 
wird, zuzulassen, dadurch gekennzeichnet, dass 
die ersten und zweiten Stromgleichrichtungsein- 
richtung (D1 , 02, 03) auf der Decke (9) selbst vor- 
gesehen sind und mit den koaxialen Spulenleitern 
(R1 , R2) einen Teil der elektrischen Schaltung bil- 
den, und dass der Teil der elektrischen Schaltung, 
der auf der Decke (9) ist, mit dem einstellbaren 
Steueraufbau (12), der nicht auf der Decke (9) 
selbst ist, iiber ein flexibles elektrisches Doppel- 
kern-Kabel (1 1), welches einen trennbaren Stecker- 
und Buchsen-Verbinder (16) beinhaltet, verbunden 
ist. 

2. Elektrischer Erwarmungsaufbau nach Anspruch 1 , 
wobei die erste Stromgleichrichtungseinrichtung 
(D3) eine Diode umfasst. 

3. Elektrischer Erwarmungsaufbau nach Anspruch 1 
Oder Anspruch 2, wobei eine duplizierte schutzende 
Stromgleichrichtungseinrichtung (D1) parallel zu 
der schutzenden zweiten Stromgleichrichtungsein- 
richtung (D2) geschaltet ist, urn als eine Reserve zu 
dienen. 

4. Elektrischer Erwarmungsaufbau nach irgendeinem 
der Anspruche 1 bis 3, wobei die schutzende zweite 
Stromgleichrichtungseinrichtung (D2) eine Diode 
umfasst. 

5. Elektrischer Erwarmungsaufbau nach einem der 
vorangehenden Anspruche, wobei die Steuerein- 
richtung zum Verandern der Zufuhrung von Strom 
an das Erwarmungselement einen Thyristor (S1) 
und eine zugehorige Thyristorsteuerschaltung (15) 
umfasst. 

6. Elektrischer Erwarmungsaufbau nach Anspruch 5, 
wobei die schutzenden Komponenten der Schal- 
tung eine weitere Stromgleichrichtungseinrichtung 
(D4, D5) umfasst, die parallel uber den Thyristor 
(S1) geschaltet und orientiert ist, um einen Fluss 
von Strom in der entgegengesetzten Richtung zu 
dem Fluss von Strom, der von dem Thyristor zuge- 
lassen wird, zuzulassen. 

7. Elektrischer Erwarmungsaufbau nach irgendeinem 
der vorangehenden Anspruche, wobei der Wider- 
stand von einem der koaxialen Spulenleiter (R2) 
von einem Viertel bis zu einem Zehntel des Wider- 
stands des anderen Spulenleiters (R1) ist. 

8. Elektrischer Erwarmungsaufbau nach Anspruch 7, 
wobei der eine koaxiale Spulenleiter (R2) der innere 
Leiter ist und der andere Spulenleiter (R1) der au- 
Bere Leiter ist. 



9. Elektrischer Erwarmungsaufbau nach Anspruch 7 
Oder Anspruch 8, wobei der eine koaxiale Spulen- 
leiter (R2) in Serie zu alien schutzenden Kompo- 
nenten in der Schaltung ist. 

5 

Revendications 

1 . Assemblage de chauffage electrique constitue par 

io une couverture chauffee electriquement (9) et par 
un assemblage de commande reglable (1 2), la cou- 
verture (9) etant porteuse d'un element chauffant 
electrique qui comprend des conducteurs spirales 
coaxiaux interne et externe (R1 , R2) qui sont sepa- 

15 res par une couche electriquement isolante (1 0) et 
qui sont connectes de telle sorte que les conduc- 
teurs transported le meme courant mais selon des 
sens opposes suivant la longueur de relement, et 
ledit assemblage de commande reglable (12), pour 

20 une connexion sur une alimentation electrique de 
secteur, etant connecte electriquement a relement 
chauffant et incorporant un moyen de commande 
(15, S1) pourfaire varier ralimentation en courant 
sur I'element chauffant, ledit Element chauffant et 

25 ledit moyen de commande etant inclus dans un cir- 
cuit electrique qui inclut egalement un fusible (F1) 
et des composants de protection (D1 , D2, D3, D4, 
D5) agences de maniere a fournir un courant aug- 
ments de facon significative dans le circuit suite a 

30 un claquage ou une rupture d'une partie quelcon- 
que de la couche isolante mentionnee ci-avant (1 0) 
et a un contact en consequence entre des parties 
des conducteurs spirales coaxiaux (R1 , R2), lesdits 
composants de protection incluant un premier 

35 moyen de redressement de courant (D3) qui est 
connecte en serie entre des extremites adjacentes 
des deux conducteurs spirales coaxiaux (R1 , R2) 
de telle sorte que, dans le cas d'un claquage ou 
d'une rupture transitoire du premier moyen de re- 

40 dressement de courant (D3), le maintient de Tun 
(R2) des conducteurs spirales en circuit limite le 
courant dans lecircuit a une valeur insuffisante pour 
provoquer une operation de fusion, et un second 
moyen de redressement de courant (D1 , D2) con- 

4 5 necte en parallele avec Tun (R1) desdits conduc- 
teurs spirales, le second moyen de redressement 
de courant (D1 , D2) etant orients de maniere a per- 
mettre une circulation de courant dans le sens op- 
pose a la circulation de courant autorisee par le pre- 

50 mier moyen de redressement de courant (D3), ca- 
racterlse en ce que lesdits premier et second 
moyens de redressement de courant (D1, D2, D3) 
sont prevus sur la couverture (9) elle-meme et for- 
ment, avec lesdits conducteurs spirales coaxiaux 

55 (R1 , R2), une partie dudit circuit electrique, et en 
ce que ladite partie du circuit electrique qui est sur 
la couverture (9) est connectee audit assemblage 
de commande reglable (1 2) qui n'est pas sur la cou- 
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verture (9) elle-m§me au moyen d'un cable electri- 
que flexible a deux conducteurs (11) qui incorpore 
un connecteur deconnectable sous forme d'une pri- 
se male et d'une prise femelle (16). 

5 

2. Assemblage de chauffage electrique selon la re- 
vendication 1 , dans lequel ledit premier moyen de 
redressement de courant (D3) comprend une d'io- 
de. 

10 

3. Assemblage de chauffage electrique selon la re- 
vendlcation 1 ou 2, dans lequel un moyen de re- 
dressement de courant de protection en double 
(D1 ) est connecte en parallele au dit second moyen 

de redressement de courant de protection (D2) afin is 
de jouer le role de secours. 

4. Assemblage de chauffage electrique selon I'une 
quelconque des revendications 1 a 3, dans lequel 
ledit second moyen de redressement de courant 20 
(D2) comprend une d'iode. 

5. Assemblage de chauffage electrique selon I'une 
quelconque des revendications precedentes, dans 
lequel le moyen de commande pour f aire varier Tali- 25 
mentation en courant sur I'element de chauffage 
comprend un thyristor (S1 ) et un circuit de comman- 

de de thyristor associe (15). 

6. Assemblage de chauffage electrique selon la re- 30 
vendication 5, dans lequel les composants de pro- 
tection du circuit incluent un moyen de redresse- 
ment de courant supplemental (D4, D5) qui est 
connecte en parallele aux bornes du thyristor (S1) 

et qui est orients pour permettre une circulation de 35 
courant dans le sens oppose a la circulation de cou- 
rant autorisee par le thyristor. 

7. Assemblage de chauffage electrique selon I'une 
quelconque des revendications precedentes, dans <o 
lequel la valeur de resistance de I'un desdits con- 
ducteurs spirales coaxiaux (R2) est comprise entre 

un quart et un dixieme de la valeur de resistance de 
I'autre conducteur spirale (R1). 

45 

8. Assemblage de chauffage electrique selon la re- 
vendication 7, dans lequel ledit un conducteurspi- 
rale coaxial (R2) est le conducteur interne et ledit 
autre conducteur spirals (R1 ) est le conducteur ex- 
terne. so 

9. Assemblage de chauffage electrique selon la re- 
vendication 7 ou 8, dans lequel ledit un conducteur 
spirale coaxial (R2) est en serie avec tous les com- 
posants de protection dans le circuit. 55 
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